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Image analysis Determining the threshold for surface to volume ratio analysis
To find the surface boundary of the 3D cancer nodules, the raw image of OCT (8 bit grayscale image) was converted into binary image by using the Matlab command, im2bw using the graythresh function. 1 Determining proper threshold is important in this image binarization for accurate segmentation analysis. In the supplementary Fig.  1c ) This significant increase is due to the recognition of the background signal as segments in the binarization process. Therefore, the proper threshold was set at this distinct position. Even in situations where an intensity change of OCT image under different imaging condition was observed, 'threshold--number of segmentation' graph showed consistent pattern, and the distinct position of sudden increase could be identified. 
Determining the threshold for apoptotic regions
The threshold to distinguish apoptotic from healthy parts of the 3D cancer nodule was determined by empirical analysis of the OCT images. The threshold for the apoptosis was set at the intensity, which is 70% higher than the average intensity of the 3D nodule. Supplementary Fig. S2a is an en face image reconstructed from the 3D raw OCT images. Dark contrast represents high intensity with strong light scattering, indicating apoptotic regions. Applying the intensity threshold, high intensity (apoptotic) regions are shown as red. The boundary of the 3D nodule is shown as green line (Supplementary Fig. S2b ). The same 3D nodule was labeled with live/dead viability kit (ThermoFisher Scientific) and imaged using a confocal fluorescence microscope (Supplementary Fig. S2c ). Green and red represent live and dead cells, respectively. The minor difference of apoptotic regions between supplementary Fig. S2b and S3c may be due to the effect of fluorescence labeling and lower resolution of the OCT compared with confocal microscopy. But convincingly, both of images show higher density of apoptotic regions at the bottom and bottom left areas. Different from the threshold for surface to volume ratio analysis, the threshold for apoptotic region was empirically determined, and may be vulnerable to the change of OCT imaging condition. However, considering that OCT provided consistent signal level even for a week when the same imaging conditions were used, the proposed method of recognizing apoptotic regions can be very well utilized as label--free live/dead analysis tool.
